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Abstract : Based on reported data, a consideration was made on the possibility of overwintering 
of Japanese encephalitis virus in Culex tritaeniorhynchus females. The gonotrophic dissociation 
(phenomenon of blood feeding without development of mature eggs) occurs commonly in this 
mosquito under experimental conditions of short day-length, but in nature this phenomenon is 
observed only at a low rate, even under short day—-length in autumn. Furthermore, the females 
feeding on animals in autumn are very small in number. Therefore, only a very few females 
will overwinter after showing the gonotrophic dissociation. Also, parous females just having 
emerged from hibernation are seldom collected in early spring. From these facts, it can be 
said that only an extremely small number of females in the overwintering population has the 
experience of blood-feeding in autumn. Accordingly, it is not likely for Japanese encephalitis 


virus to overwinter in this mosquito. 


In Japan, it is well known that Culex tritaeniorhynchus plays an important role as the 
vector of Japanese encephalitis during epidemic season. One of important problems on the 
life cycle of the pathogenic virus is whether or not during the winter this mosquito reserves 
the virus in the body. To clarify this, investigations on overwintering physiology of this 
mosquito have been made in our laboratory. Based on these results, together with data 
reported in Japan, the possibility of the virus to overwintering in the body of Cr. tri- 
taeniorhynchus will be considered in this paper. 

Oda and Wada (1973) reported that the females which had been bred under the exper- 
imental conditions with day-lengths shorter than 13.5 hours and temperatures from 21 to 
25°C had small-sized follicles and showed a low feeding rate, and the gonotrophic dissociation 
in the fed females was indicated at a high rate of ca. 50-100%. The similar result was 


reported by Ito et al. (1968). They indicated that when the females reared as adults under 


Contribution No. 231 from the Department of Medical Zoology, 

Nagasaki University School of Medicine 

Contribution No. 812 from the Institute for Tropical Medicine, Nagasaki University. 
Received for publication, August 14, 1978 


154 


a short photoperiod at 25°C were allowed to take the blood-meal, only a few females took 
the blood-meal and most of them showed the gonotrophic dissociation. From these result it 
may be said that the females which emerged under the short day—length in the laboratory 
represent a low feeding rate and many of the fed females show the gonotrophic dissociation. 

Harada et al. (1968, 1970) found that the gonotrophic dissociation rates were ca. 70- 
100% in the females which had emerged after early September under outdoor conditions. Kawai 
(1969) also observed that the feeding activity was very low in females which had been reared 
to adults after middle September with day-length of 13.5 hours under outdoor conditions, 
and the gonotrophic dissociation was high in rate. Ito et al. (1968) showed that in the 
females which emerged after late September the feeding activity was lower and the gonotrophic 
dissociation occurred at higher rates (50-70%). From these results, it can be said that 
the females which emerged at outdoor under short day-length in autumn show a low activity 
of the blood-feeding and many of the fed females show the gonotrophic dissociation. 

In the fed females which were caught at cowsheds and pigsties in the Nagasaki area 
and then kept for 10 days under outdoor conditions, the gonotrophic dissociation was very 
low in rate in spring to summer and became a little higher (ca. 30%) in September and 
October (Kawai, 1969 ; Oda and Wada, 1973). However, the females attracted to animals 
in autumn, were very small in number (Wada et al., 1975), therefore in the field the 
females showing the gonotrophic dissociation are considered to be extremely small in number. 

On the other hand, the parous females were seldom caught in late March and early 
April (Oda et al., 1978 ; Wada et al., 1975). This strongly suggests that most females 
overwinter in the nulliparous state. 

Based on these results, consideration was made on the possibility of overwintering of 
Japanese encephalitis virus in Cx. tritaeniorhynchus. As given in Table 1, the overwintering 
population of this mosquito can be divided into 3 groups based on the blood-feeding and 
oviposition in autumn. The females belonging to Group 1 have the experience of blood- 
feeding and oviposition in autumn. Therefore, they overwinter in a parous state. The females 
of Group 2 take the blood-meal but do not oviposit in autumn, showing the gonotrophic 
dissociation. Therefore, the overwintering state is nulliparous. The last group is for the 
females without the experience of blood-feeding in autumn. Of course, they overwinter as 


nulliparous females. 


Table 1. Structure of Sve EE pees of Culex eae galg ee 


oe a ee te ees paneer aoa. ee BAERE ee Appr PE its eae: 


i 


Group Experience in autumn Parity (as examined in early spring) 


1 with blood-feeding and oviposition on | parous 
with blood-feeding but without 

2 oviposition nulliparous 
(gonotrophic dissociation) 

3 without blood-feeding 4 nulliparous 
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Important for the overwintering of the virus are the females with the experience of 
blood-feeding in autumn, that is, Groups 1 and 2. However, most females are considered 
to overwinter not in the parous state but in the nulliparous state, because no parous females 
were caught in early spring as mentioned earlier. 

The number of females having shown the gonotrophic dissociation in autumn is thought 
to be extremely small, also as demonstrated earlier. Therefore, the females of Groups 1 
and 2, that is, the females with the experience of blood-feeding in autumn is considered to 
be extremely small in number. In other words, the overwintering population is composed of 
the females without blood-feeding, that is, the 3rd group females. Accordingly, it is not 


likely that Japanese encephalitis virus overwinters in this mosquito. 
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